Independently-addressable micron-sized biosensor elements.
With the continuing development of micro-total analysis systems and sensitive biosensing technologies, it is often desirable to immobilize biomolecules onto a surface in a small well-defined area. A novel method was developed to electrochemically attach DNA probes to micron-sized regions of a gold surface using biotin-LC-hydrazide (BH). Previously, we have found that the radical produced during the oxidation of BH will attach to a wide variety of electroactive surfaces. An array of micron-sized gold band electrodes (75 microm wide) was fabricated onto glass microscope slides and BH was deposited onto each electrode through the application of an oxidizing potential. Subsequent attachment of avidin to the biotinylated surface created the 'molecular sandwich' architecture necessary for further immobilization of biotinylated biomolecules to the surface. In this work, we utilized biotinylated DNA probes of varying sequence to illustrate the specificity of the attachment scheme. The immobilization of avidin, DNA probe, and hybridization of DNA target is visualized with fluorescence tags and the spatially selective attachment and hybridization of unique DNA sequences is demonstrated.